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COVRTEOVS 


READER, 


Baa Hou baſt here preſented 


= to thy view , the de- 


& ſcription and uſe of a 


portable Inſtrument , 

whereby then mayeſt 

LT performe moſt of the 
cceſſary Queſtions that concerne T7: 
moawetria, either Plane or Sphericall : 
ut perhaps thou wilt judge it little 
orth, becauſe thou eſteemeſt, firſt the 
lurhours credit ro be ſmall, ſecondly, 
te Inſtrument it ſelfe to be obſcure and 
ficult, Thirdly, of litle uſe. becauſe the 
roblemes which are here laid downe, 
ay be performed by the Canon of 
riangles more Exa@ly, To which I 
A 2 ane 


 Conrteous Reader. 


anſwer : firſt, thongh my owne credit! 
ſmall, yet this need nor hinder thy No) 
liking ; Becauſe that this Inſtrum 
was ( in ſome ſort ) projefted ( fo 
yeares ſince) by that worthy man M 
Fefter inthe deſcription of his Quadra 
which was for the delineation cf Dzall 
Therefore of right to him the Inventi 
belongs : But in this preſent Quadra 
thoſe lines of his whereby he found t| 
Sunns As:math are continued, wherck 
(as I conceive) they are more genera] 
uſcfull in Sphericall Trigonometria , 
that I aſcribe any thing tomy ſclfe, f 
I will cot , nay, I dare ot, beirs ſuc 
an obſcure ſtarre, compare my ſelfe wit 
ſo great a Luminarie : . for I muſt nec 
confeſle, that the light that 1 received 
this prc ſent Quadrant, was by comp 
ring of Mr. Feſters Quadrant with t 
fourth Axiome of Pttiſcus for ſpherica 
Triangles, as 1t 1s rendered in Englith t 
Mr Hanſon, Which Axzome I baveal 
breviated & demonſtrated, for their (aki 
that ſhall deſire a demonſtration of t! 


CO 


Courteous Reader. 


concluſions performed by this Inftru- 
ment. Secondly, perhaps ( at the firft ) 
thou wilt think this Inſtrument obſcure 
and difficult, but ( I dare preſume ) if 
thou att ofa M athematical, gentus,thou 
wilt ſoone be able to perform any Pre- 
bleme in the following diſcourſe, for I 
have to every Probleme put an Example, 
but the Eaſieft things may ſeeme bard at 
fr 5. But if there werea little more dif- 
ficulty 1n this Quadrart then 1n others, 
web are for perticularLatituds,me thinks 
the generality of this Quadrant might e- 
qualize the difficulty of it. Thirdly, I am 
not ignorant, that the Problemes in this 
diſcourſe may be performed more exaQ- 
ly by Calculation, yet not ſo ſpeedily 
as On the Inftrument : But for obſer- 
vation an Inſtrument muft be had, and 
(if thou like it ) thou art here fitted 
with an Inflrument, both for obſervation 
and operation, So deſiring thee to cover 
my faults with the mantle of love, I reſt, 


T hine, in auy friendly office. 


Micxnazrtt Daxy, 
_ nn Ru 


DET Al erp At baba 


Ote that this Inſtrument or 
any other Mathematicall In- 
{trument, either for Sea or 
Land , is exactly made in Brafle 
or Wood , by Henry Sutton at 


Tower- hill neare the Polterne- 
Spring, 


To his lovicg Friend, M1cnarrt 
5B E Bo 


i F all the Arts that ever yet was usd, 
Thu Growing to it felfe makes that abus« 
Ind thor in this Art 10 way fond to blame, 
hich cauſeth-thee remembred to thy fame ; 
though brave OuadrantS, many there hath beets 
or generall vſe, the like I hane wot ſeene + 
hen all is done ther's ſomething more remaynet, 
or to bee added, by thoſe Curions braynes, 
hich ſecke perfettion in anothers Att | 
Though they themſelues yet nothing will tranſ-af7, 
ut thou deare friend. haſt an Heroick yeart 
Io venture thus and bravely play thy part, 

To give an on-ſet for a generall good, 

jn ſhewing That, which may bee vaderſtsod ; 
but ſuch as write in darknucſſe little ſe 

an bee made of it, which 1s Arts abuſe. 

7 wiſh all ſuch that they forbeare to ſpoile 


9 much good Paper with ſuch fruitleſſe tople- 


M ay 


M ay will of it make now a good vſc 

JT Meare that they this Quadrant firſt wil! chy 
C arry or ” thoughts to prattiſe but awhile 
H av: good 4 Guid, |: 'le not thee be guile ; 
A a Ef ſhall find it wſefwll at each " 


E ls ſure it ſhall bee none of thy Conſort, 
L et mt thy will now ſway thy Indgement, left 


D owne thou ſhouldſt fall to Error with the reſt, 
A. nd there abide, vntill thoſe Meanes ſeeme rig} 
R efuſed at firſt, but now proue ſuch delight, 

Y wongh tothee ; though others beare thee ſpight 
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4 Crap. 1. Eh 
The Deſerprin of the fore- fide 
. pr = | 


bing prepara ns of Box pt-Braſt 

cen .dcleribed 'a quariet,vh2 

\ trot: ( as the yſuall mae EDS. 

 yide the Archtinto 90 

Tx Mimber them from the le 
| wards the right , dis Kel i el 

i che _— 3; os 


Es 


4 


þ That done, ue Rr quaner of a Crpliiag 
ical, upon the margent of the Limb , to 'repreſeine' @ 
Juarier of abc Ecliptique, which to or : aſe this'Pro- 
tion. (the peigs of rhe Ecliptique ng given which 
ft wg inlarn), As the Sine of 90; 13 w_ Tangent of 
e of the-glivesn Point from the next 
ing ;' S0js the Co-fine of the Suns greateſt Declivation 
he Tangent of the fourth Arch ; which Ard 2 
pobered on the Liab , 'a righr Line being | 
 cemcer of the Yuadrane to thisarch Mn the Lymb, will 
C ths Eelipte -where this giyth Poinz onght to be ins 


exte 


- 


B Then | .: 


M avy will of it make now a good vſc 

JT Meane that they this Quadrant firſt wil! chy 
C arry or ” thoughts to pratiſe but a while 
H awving ſo good a Guid, he'le not thee beguile . 
A. xd thou ſhall find it vſefwull at each 5-4 

E Us ſure it ſhall bee none of thy Conſort, 

L et mt thy will now ſway thy Iudgement, left 


D owne thou ſhouldſt fall to Error with the reſt, 
A nd there abide, wntill thoſe Meanes ſeeme righ 
R efuſed at firſt, but now proue ſuch delight, 

Y aonugh tothee ; though others beare - ſpieh 


Roow02 2 *; 
<< = ONE 


$1064 $2640 288: $4 
FAOOESAVBVDVEVoVFVOVEREVDERD 
DARY'S DIARI[E: 


- vx 


D CH AP. I. 2 F 
The Deſcription of the fore-ſrde of his 
 Qradrant, Te” ©. 


SAving prepar'd a piece of Box or-Brafſt 
jt and thereon deſeribed a quartes:;of 2 
Circle ( as the yſualt manner. is,,}De- 
Aj vide the Archtinto go degrees yamd 
of ij Number them from rhe Ieft band, ro. 
Sx I wards the right , this $cale is called 


i the Limbs. 


That done, draw another quarter of a Circle avneent | 
icall upon the margent of the Limb, to repreſen a 
quarter of che Eeliptique, which to devide uſe this'Pro- 

portion (the point of the Ecliptique being given which 

ou would inſert) As the Sine of 90. is tothe Tangent of 

ke diſtance of the given Poirrt from the next EquinoRiall 
q Font ; So is the Co-fine of the Suns greateſt Declination 
3 ]Þ the Tangent of the fourth Arch ; which Arch being 
LE Tbered on the Limb, -a rigkr Line being extended from 
he center of the Yuadrant to this arch in the Lymb, will 
ut the Ecliptiquc -where this giyen Poinz onghe to be in» 


ſeed, 
B Then 


2 DaryYs Drarie. 
Thea pur on the CharaRer for Aries, on the right 
hand 6f oo. degrees T eur 25 , on the right hand of 
degrees Gemin: J1, vn the right hand of 60. degrees & 
' 'Fe7 VS, onthe left hand of 90 degrees Leo $},, on: the | 
hand of 60 degrees Virgo ny, on the left hand of 30 deg 
Libra 2, cn the right hand of Y, $corpsre on the rip 
hand of 15, Segitarius on the right hand of It, Caprican 
et the left hand of 4, Aqudyius on the letr hand of 
and Piſces, on the left hand of Mop 3 then are tho Signe 
pur on according to their ſneceilien in the Ecli prique, Fe 
Y v5 ILare Þr the ficft quarter of zhe Ecliprique, a 9 
for the ſecond quarter , 2M, 2, for the third quarte 
VV 63 3 for the laſt quarter, | 
3. Thea [ct there be another quaiter of a Circle deſcribe 
upen the margent of the 'Eclipuque to repreſent the Sy 
Declination, which to devide, this is the Proportion (i 
point of Declinatien being given which.you would inſert. 
As the Tangent ef the Suns greateſt Declination is 20 ih 
Radius, ſe is the Tangenc of the Declination of the Poir 
iven, to the Sine of the feurth Arch ; Which four 
rch being numbered on the Lymb, a right line from 
center of the Puadranr to this arch inthe Lymb, yil 
cut the line of Declination where the given Point ougl 
to bee inſcrred- w —— 
4+ Then 2t a ſmall diftance from the Margent of the lir 
of Declinatien deſcribe foure Cuncentrick circuler Scale 
and let-them bee for the foure Dua;ners of the Teare , ac 
counting the loweſt for rhe firſt quarter , that next to 
for the ſecond, &c. Serting the Names of the Mone 
thereag in their order. Then having a Table of the Sur 
right Aſcention jor cycry Day of the- ycare , extend 
third from the Center of the Hoodrpe tro the Rig ht aſcen 
tion {repeating it forward and backward as need ſhall 
quire) on the Iymb anſwering to rhe Day required, and 
will cut upon the quarter of the yeare [that anſwers to the 
reperiuen of the Limb] where that day ought to de inſerte: 
$i I Net 


Danrryv's Dziarie. f) 
5. Then if you pleaſe ro aſc it in but in ene Latirndgy 
ya may = on the two other circuler Scales (which 
en both together, wee call tbe reCtifice Foale.) Excty 
having a double Margent , the uppermoſt Scale I call 
the Line of the ſumme, the lower the linc of the Diffe- 
reace, and they arc thus devided, Firfl, for che Soale 
th: Difference , lerthe beginning of it bee the Co- 
htivude of the place, for which you would reRihe it,and 
ymber it inyerfedly, chat is, decrcaſe it by the Degrees 
d Min, of the Limb, in the next Margent to 06 Des 
which will fall juft againit the Ce-latizude inf lymb) 
nd from oo, degrees, uumber it forward in the fame 
Irgent and che Latitude will tall at che latter end 5 
Then begin againzand ler the beginning be the lavitude, 
nd number ir forward in the remote margent, by the 
prees and minutes of the lymb, and the latter cad will 
the ſumme of the Latitude, and a Yuadrane, 
' Secondly, to devide the Scale of the ſumme, Ler the 
pinning of it be theCo-larizude of the Place,for which 
wu would reQifie it,and number it forward inthe next 
argent, by the Deg. and Min.of the Iymb, and the Jar. 
end will be the ſumme of the Cc- latitude and a Duae 
rant. Then begin againe, and ler the beginning be the 
de!atitude and a Duadrancand let it be numbered for- 
rd in the remote margent, by the the deg. and min.of 
et lymb, and the latter end, will be the ſumme of the 
0 latitude and a Semicircle. | 
'6. All the ſpace berwixe the two Rayes and this reRi- 
d Scalc, is a Sinicall quadrant , now in uſe among} 
2-men and others ; each Ray being devided into $e c- 
all parts , aiid Paralels drawne there-from, crefti 


ch other at right Angles. And norte that the Parallels 

nt are numbered from the Center ofthe quadrant, ro- 

Ward the lateer ond of the Lymb,are{for diſtinRien ſake) 

Wiled the Sinicall Parallels,and thote that are numbred 

1m the Center roward the beginning of the lymb, are 
Filled the Co- finicall Parallels. Q 

| 1 B p 8 | CHAP, Il. 


DanyYs Drare. 


_—_—— 


Cnay, II. 


Of the Deſcription of the back-ſide of 
| this Quadrant, 


b+3.. 89>> Pon the backſide of this .Yuadrant, dra 
4. 35S two right Lines crofling one the other 
2: ul = in the Center at right angles, anc 
0g va Paralcll to the Edpcs, and deſcribe 
39? T 50 quareer of a Circle as large as the Yua 
drant will give leave , within which 
two Rayes and the Arch, there is (as you may 1ce) thie 
quatrers of a Rbumbuus inſcribed, the fabrick wheteo 
s thus ; Ler one of tze Rayes of tlie Duadrant repre 
ſent the Diameter of a Circle, or the veiſed Sine « 
a> grades, And for the manner of the Divifien, de 
us « 
- Devide the Ray-ints two equall parts, then having 
Diagonall Scals of 1000 Parts, cquall rothe one hal 
of che deyided Ray , you may ( fromthe Table of N; 
turall Sixes, the Radius being pur 1000 3) fer off t 
Deviſions thus. Take with your Compalſles ſo man 
pe in your Diagonall Seale , as doc anſwer to th 
rft three figutes of che Sine of one degree, and trail 
ferre chat diſtance from the Middle point of your dev 
ded Ray both waycs ; Then againe, take with yc 
Compaſics ſo many Parts as doe anſwer to the firft thre 
of the Sine of rwo degrees, and transferre wha 
Daftance from the middle Point of your devided R? 
bork wayes ; And thus you may doe with the firſt chrc 
; _ of the vine , of eycry reſpeCive degree of i 
Co : 
Ja 


kd 


D anr's Drarie. 5 

This Ray being thus devided, num2er it from the 

Arch tow2e the center of. the Durdrane ; then may 
ou call it re; e dosble R-dius : N w take the V-ricd 
Line of 99 Dezrees (447, one half uf your devided Ra» 
dius) 'vich your Compaſles, and infert it inro the &.4- 
lrant, paralcll to the double Radius ; and Jer 11 bee 
devided inte Yer/cd Sines , like the firſt go degrees of 
the d 1u5!e Kad ts, rnd numbered the ſame way z and 
ler ch15 Dce Calied $he fing ls K xa11s. 

Now let there be Parallels drawne f:om theſe Dea 
yido..s of the Siagle and double Raginſes, each to his 
like ; alſo you muſt continue thele Parallels of the 
Jali go Degrees from the double Kadius , abutting on 
the 0chet of of the Duadrant. 

Theſe Paralicls mav be calicd, the Paratels of Sides, 
becauſe in them are reckoned the fides of a gpherr: af 
Tangle , as thall hereafter appeare z and tor their 
betrer a1ftinRion, you may prick the Paralell af cvery 
tenth Degree. Then device the Paralell of oo dtgree, - 
and alſo of yo degrees into Yerſed Sines, as you did.che 
double Radius, numbering them ar every 15.th degree, 
from the ſingle Radius towards the double Radius 

Now ki there bee Parallels drawne through theſe 
Deviſions, aburting on the ather Ray of the Yuadrany 
theſe Parallels inay be called, the Paralels of Angles ; 
for that by them are meaſured the Augles of a Sphea« 
ricall Triangle; and for their better diſtinction prick 


erery 15.th Degree. 
And Nete, yr the InterſeRion of the twe Parallels 


of go Sides and Apples, is called the Center of the 
Kbugmb is. 

| Te this Duadrant as to all others of this kind in their 
Vſe, there is added 5ights,with aThrid,Bead and Plum- 
mer,which thrid 1s of ſufficient lengrh,to goe through the 
Center to bee uſed on the backlide the Duadramt. 


B 3 CHar, IN 


Daxrys Drarz. 
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Crnavpy, III. 
Of the Uſe of the fore-fide of this 
Quadrant. 


He uſo of the Lymbe, is for obſcrys- 
tion of all neceflaty Angles, as is 
ſufficiently knowne to every Practi- 
toner, as — | 


ProvLEeMA, Tl. 
To find the Suns Altitude. 
Hens the Superficies of the Quadrant pers 


pengiculertorthe'Heiizon, and the beginnug 
> of the Lymb towards rhe Sunne , ler the Surne 
beames paſle thioiigh both rhe fights ar once, and the 
thrid will cut upon the lya!b the degree of the Sunkes 
deighr, 
Example. 


Vpon the 11.th of Aſarcb, in the Latitude of 51 dep. 
30 minutes',' holding the Superficies of the quadrant 
—_— tothe Horizon, andthe beginning of the 

rowards the Sun, (abou 12 of the clock) I lecths 
| Sun beames palſe through both the fights at once , and 
| the thrid cuterh upon the lymb, about 38 deg. 3o min, 
| for the Meridian altitude there. 


PROS, 2, 


Danr's Drarre. 7 


©2043, 2; 
The day of the Moneth being given, to find the 


SUNnes right A [cention, hes true Place 
and Declination. 


X:end the thrid from the Center of the Duadranr 

Þ upon the Day of the Moneth, and it will ſhew 

upon the lymbe, (being repeated with the quarter 

of the yearc ) his Right alcentien, Vpon E- 

chpticke (recxoning according to ehe order of the 

Signes) bis truc Place. And upon the Line of Decli- 

nation {obſerving that if the Sunne be in the Northerne 

lignes, a3 & I S i, his Declinauen 1s Nerth, 

Bur it in the Seutherne fignes, as = MZ vÞ &@ X,, his 
Declination is South) his Declinauon, 


Example. 

The 16e.th of Zangary I acfire all that is abovyeſaid, 
[extend the thrid from the center upon the 10.th of I9* 
24ry, andl1 find ic ro ſhew upon the lymbe 3oz gr, 45 
min, (being repeated three times, and going the fgurth) 
his righe Aſcention ; and upon the Ecliprick ic currerhy 
00 gr.59 min. of 22, ( being reckened according to the 
order of the Signes) his true Place 2: and on the line of 
Declinarion ( becauſe the Sunne is in the Southerns 
figncs) it ſhewes 20 gr. 06 min, South, 


Pros. 2. 
To find the Hoare of the Night, 


| Bſerve when any knowne -Starre commerh eg the 
O Meridian , and is the Righr aſccmrion of che 
Sunne be more then that ef rhe Starre, the dib- 
terence of Acertiens being reduced inre time » ir is - 
M 


a. —_ a> 


g Dar ys Dear. 
much paſt 1 2 of the clocke ar Noone 3 bur if the Right 


aſcention of the Swnne bc lefle then the Starre, it wan« 
teth ſo much of 12 at Neone. h | 


Example. 


The 16 thof 7anuary, I find the Sunnes right aſcen- 
tion to bee 302 gr. 45 min. Now ſuppoſe I made obs 
ſervation, and find Arffurws to be direQly in the Me. 
ridian , whoſe right Aſcention is 210 grades, then 
I find the Difference of aſcention ro be 92 gr. 45 min, 
Which reduced into time is 6 Houres 11 Minutes, 

T hen 1 ſay, -becaulc the Right aſcention of the Sun 
5 more chen the right aſcention of Arauris, it is fix 
houvcs and 11 minuces paſt 12 arNoone. Bur becauſc 
you may readily find the houre of the Night, I will in- 
ſert this Table of the Right aſccarions of the fiye Starres 


——C_w_w . ÞaAl. Ae 
—_ Oy” 


| ; [Hou, M /Decl. Mi 
] Pegaſus Wing, - | 23.59| I3.15- 
| Arcturus, — ——| 14. CO | 2T, 04+ 
| Lyons Heart, — — | 09.48| 13.39. 
| 

Bulls Eye, ——- —| 04.16| 15+ 46, 
| Vultures Heart, | 19. 34 | 08. co, 


_ ” mM 


——__— 


aſed by Mr.G vN TE x, in the Deſcription of bis 90+ 
arant, ready reduced to Time, which. may ſerve for uſe 
on the North fide ef the Equine&iall ; but for thoſe of 
ghe Sauherne conflellarions, you may ft your ſelfe” dy 
ake Table ia Mr, NoxTvepd's Epinmy. ©. 


WY 
Wl 


"Px 08: 4 


4 


DaryYs Dzarw, 9 
PROB. 4, 


he Sunnes true Place being given, to find the 
Day of the Moneth. 


2 


Xrend the thrid from the center of the Quadrant, 
ro the Sunnes true Place on the Ecliptick , and ir 
will ſhew upon the quarter of rhe Yeare ( that be- 
weth ro that quarter ot the Ecliptick, in which the 
is) the Day of the Monerh ; reckoning accordin# 
the erder of the Mencths. 


lt 


Example. 
The Sunnestruc Place being giyen, 00 gr. 59 min. 
ﬆz3. I would know the Day of the Moneth, I cx- 
| the thrid from the Center ' of rhe quadrant , upon 
minutes of Aquarius, and I find it te Cut on the 
t quarter of the yeare & becauſe rhe Sun 15 in the laft 
ner of the Eclipticke J the 10.th Day of Iqnuarys 4 
koning according to the urder ef the Moneths, = "64 


i+4,# 3% 


PROB. 5, 


To find the Sunnes diſtance from the 


Pole. 


TAving found the Sunnes Declination , if ir bee 
South , adde the Declination to 9o gfades, and 
ir bee North, ſubiraQ- it from 90 gr. gives the 
s diſtance from the Pole. 


- —_— 4 — .- —— —<p— - : 8 
y IR 4D th dd ”* 


Example. | 
hea whe Sunne hath 20 gr. 6 min, South Declings 
, I would know the Diſtance from the Pole ; now 


-— ” - a 


1'd Darrs Diarre, 
becauſe the Declination is South, I adde ic to 90, g 


aakerh 110 gr. 6. min. for re Sunnes diſtance 
the Pole required. 7 


Now } ſhall ſpeake of the wſe of the Ret, 
 fhea Scale, 


This Scale ſerveth readily ro find the Summe at 
Difference of Two ſides ofa Sphearice!! T 112mg le, one 
them boing 38 gr. 30 min, as it is reQikied tor the L 
tirude of Lowdan, 51 gr. 30 min. 


PROB. 6. 


Two ſides of a Spheaticall Triangle being gi 
ven, one of them being 38 gr. 30 min. t 
other not exceeding 90 Gr. To find thei 
Summe and Difference. | 

| Xrond the Thrid from rhe center of the Duadran 

FE co that other fide in the degrees upun the Lyml 
and the thrid will hew on the Line of the ſunun 


their ſumme, and on the linac of the Difference, the 
Diffefencc ;- in the nem Margents. 


Example. 


I would hanow the ſurmme and difference of theſe twihi 
ides of a Sphericall Triangle 38 gr.zo min. and 54 of 
and I extend the thrid trem the Center of the quadraniſ 
to 54 gr. inthe lymb, and ir Cuterh on the line ofi'll 
ſumme 92 gr 30 min, agd on the line of the differen 
3 {gi 30 main. in the next margeats, 


PROB, 
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PROB. 7. 


wo ſides of a Sphearicall Triangle being gi- 
ven , one of them being 38 Gr. 3o Min. 
and the other exceeding go Degrees, to ſind 


their Summe and Difference, 


Xeend the thrid from the Cerver of the quadrant to 
the excelle «+ that other ſide in the degrees upon 
che lymb anJ it will cut ypon the 1:ne of the Summe, 


tir Summe, as.d vypen theline of the Difference, their 
\ﬀcrence in che remote Margents. 


Example. 
I would ktow the Summec and Difference of theſe 
jp ſides of aſphearicall Triangle, 38. gr. 30 min, and 
14. gr. 1 cx:end the thrid from the center ofthe Dua» 
ant co the excefle, of that other ſide in the degrees 
yon the limb, and ir cutterh on the line of the Summe 


32gr. 30min» and onthe line of the Difference 105 
(, ZOMmin. in the remote Margents, 


Laftly,of the uſe of the Sinicall quadrant, ( of which 
hall ſpeake yery briefly 1n regard the uſe of ir is com- 
non amengſt Sez-men, and Kis put cn this Inſtru- 
vent to fillup a vacant place. ) It ſerveth inſtead of a 
Table of Sines { the Rrdius er finc of 90 degrees being 
put Go ; but for the more Exattnefle, woe will ſuppoſe 

nts be6co equall parts] readily to find the fine of 
my Arch under a Semicitclo, for this you muſt n&ce, 
hat every right Sine is the fine of twe Arches, gre wh 
m being the Complement of the orher to 180 den 
grees. Therefore if ic were required of you to giyarhe 
© of 130 degrees, you may giyc the fige of 50 day. 
which js the common Sing to both thoſe Arches. 


Darxrs Dare, 


——_— —_— 


C— 


PrRoBLEM, |. 


To find the Sine and Co-fine of any Arcl 
given, the 'R adins being put 
'* 600, 


'o the Arch given on the Lymb, and where | 

thred cunteth the arch of the Synicall quadrat 
there you hayethe Sine in the finicall Paraicls : at 
the Co-line inthe Co-fraicall Paralels. 


Example, 


I would have, the Right fine and Co- fine of 30 « 
gies: T kerefore I extend the thred frem the center 

e Duadrant, to the arch given 30 degrecs in the lims 
and where the 1hrid cutreth the arch of the fanica 
Duadrant, there 1 find the finc inthe finicall parral: 
ro be 3 oo, and the Ce-finc in the Co-finicall parelk 
x9 bc 5 20. vt; ; the line of 60 Degrees, 


Þ ou: the thrid fiom the Center of the Ouadra 


PROB. 2. 


To find the Arch of any Sine given, the Ra- 
ding being put 600. - 


then mere the thrid to the point of Interſeio 
: ® chatthe Paxalje 1 of the fine given, makerh witl 
the arch af the finicall guadrant, andthe thrid ſheweti 


von che Iymb the Arch required, 


| . Ccount the Sine giyen in the finicall Parallel 


Example 
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Example, 


I would '«now the Arch belonging to 366, the Radius 
ing pac 660. Therefore 1] account the fine given-300 
the ſynieall Parallels, Then 1 move the thrid to the 
1nt of InterieCtion, that the Paralell of the fine given 
0, Maketh with the Arch of the ſynicall quadrant, 
d the thrid ſheweth upon the lymb the Arch required 
de 30 degrees, 


Now that you can readily diſcoyer the Sine of ++ 
Arch , you may procced to the reſolution of Triax» 
s by the Sines f found, being wrought according 
the Rules in cach caſc En and you may come 
are cnough to the truth , in buſineſſes that are nor 
| any great Conſequence z but for this purpole, the 
adius would have been mere conyenient, if x bad 
eR pur into Decimall parts , as 200, or 1009 , bur 
as I ſaid before J in regard it is common]y uſed in the 
ne forme as here you find it, I will paſſe ir by. My in« 
ne is at this time oncly, to ſkew how to work thoſe Ca- 
5 in plaine T'rigerowetria, that are agreeable to this 


xiome : In all plaine Triangles the ſides are 
irefUy proportionall to the Simes of their oppe- 
e Angles. 5 


Therefore in a plaine Triangle if two fides, with 
he angle oppoſed te one of them be giyen , the Angle 
ppoſcd to the ther is diſcoverable by the rule of Pre- 
ortion;z or if two Angles with the fide oppoſed to one 
of them be given. the {ide oppoſed te the other wy bee 

| Ute ES 


Found by Proportion. Thexctore it will be requi 


PRO, 3, 
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PROB. 3. 
To worke the rule of Preportion i” plaine Tri 
gonemetria (viz. To works the proportion of 
the fines of the Angles, to their oppoſit 


Sides, or of the ſides, to the Sines of thei 
oppoſite angles) upon the ſinical l Quadrant 


N the working of this Problem, there are two caſes 

viz : Firſt cither the three terms given, are rw 

Sines with one fide, and the fourth terme demandec 
2a fide 2 or two fides with one Sine, and the fourth term 
demanded a Sinc. 

In the firſt caſe, when the three terms given are 
two fines with one fide, and the fourth terme deinandec 
a fide, ebſeryc this Precept. 

Extcad the thrid from the.Center of the quadrant 
to the degrees and minutes ot the firſt Sine given 6 
the limb, and fer the Bead to the number of parcs of the 
fids.given, in the ſynicall Parallels { bur it the numbe 
of parts ot the file given, reach beyond and the firl 
line, you muſt ' rake thac. namber of. leflex parts by 
dividing each part {cſke, as into 2, 3, or 19, as you 
pleaſe cill che number of the parts of the fide given tall 
ſhore of the ſicft Sine,rhe figures belonging tc the finicall 
Parallels being valucd accordingly } Ihen move ti: 
thred to the degrees and minutes et the ſecond fine on i 
the limb, and the 'bead will fhew ia the ſynicall Pa, 
rallels, the number of like parts in the fide required, 
which is the fourth rerme d<manded, 'Y 

In the ſecond caſe, when the three termes given are 
ewo fides with one finc, and the fourth rerme demanded 
a line, do thus : 9b 

Excend the thred frm the center of the Duadrant 
w Deg.and win, of the fine given on the limb,and ſer _ ; 

ca 
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gead to the number of parts ofthe firſt fide given is the 
ſicall Parallels [ obſerving the caution in the firk 
caſe ] Then move the thred till the bead fall upvai thin 
number of like parts of the ſecond fide given in the 
faicall Parallels, and the thred will ſhew on the lym, 


the degrees and minutes of the fine required, which is 
the fourth rerme demanded. . 


Example, 1. | wy 
Would work this proportion on the finicall Dgadratr 
As the Sine of 35. 30 min. isto the 5o. tide. 
So is the Sinc of 60, 30 mia; to another fide, 
Therefore I extend the thrid from the cercer of rhe 
Suadrant to 35.30. on the Limb [now becauſe 50 rea+ 
cheth þcyond the tine of 35. gr. 3o ma. im the ſyaicall 


parallels, rake $@ in lefic parts, and for cvcry 7; I, rec- 

Yn x, inthe | Acryn Parallels, and accounting after 
this wanner, I find my 5 o, i be repreſented at 25 inthe 
fnicall Parallels, ſo that the figures of the ſynicall Pa- 


nllels{ in the working of this Examplc] are double 
heir ewne value, fer tho whole number.ot ſuch patrs 
hat are 1nvhe {ynicall Parallels arc 120] and I ſci the 
dead w 5o [viz- 25] ThenlT move the thrid tothe deg. 
and minurtcs ef the ſecond fine-60. 3© min. and the Bead 
hewerh 1n che ſynicall Parallels, the raumber of like 
parrs in the fide required to be-, 75, which i the-tourth 


cme demanded, 


Example, 2. 

Wouldworke this Propurzien eo the ſynicall quadrane 
As 75 isrc the fine of 60. gr. 30. min- 
So is 50. te another line. 

'R Therefore I excend the rhrid from the Center of che 

-BOuadrant to 60. 30 mis, onthe lymb, and.ſer the' bead 

075. (viz. 37 3) ebſerving the caution in the firſt 

xample J then | move the thrid tif the Bead fall up- 

In 5, of the like party inthe finical Paralcls, ar _ 

: 


| 
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thrid ſheweth onthe lymb the Degrees and Minutes 
the Sine required, to bee 35 gr.39 min, which s t| 
forrth rexrme demarided. | 
This to the ingenious may ſuffice ;- for being v 
underſRood, I ſhall not need ro repeax the ſame aya1 
to the ſubſequent Problemes, which are for the {olutic 
ef Nauticall Duyecſtions, pertermed according 10 t| 
plaine Sea=cbart- | 
The projeRion of this Chart, doth in ſome { 
repreſent the Spheare in plans ; for firſt, there is a1ip 
Line drawne Civided into 3 60 cquall parts, to repreſc 
the EquinoRiall, 8nd all the Circles ft the Sphcar 
whole Poles arc in the EquinoQiall [ viz. all Me 
dians} are right lines drawne at rlgkt Angles throug 
the divifiens of the EquineRiall at. gght angles. A 
all rke Circles of the Spheare, whoſe Boles arc the ſan 
with the Poles of rhe EquinoRtiall [ viz. all Paralels' 
latitude} are right lines drawne at right angles croiſ 
the Meridians. And athough that rhis ProjeCtion | 
not exaAly true [ for char the Parallels of Latitude ar 
their degrees arc equal] ro the EquinoGiall\, and} 
Meridians and their &egrees] yetit, is.of wc for ſho 
Voyages, becauſe of the facility thereof, 
- ow before wee proceed ro the Duction: that 4 
performed according rothis Projeftion, wee muſt nc 
the parts by which diftances of Places are iiſually wc 
ſured, which arc Degrees, Leagues, and Miles. And 
degrecs there are cotained on the whole Chart 36 
yy degree is 66 lJeaguet, and every league is 
iles. | 
Moreover, wee muſt note the quantity of the Ang! 
whereby the bearing of one Placc from the Meridi 
of anether, is uſually accounted;; which are Points 
the Compaſic [ or Rkombs] Degrees and Minures; | 
yery Point is 11. x5. angevery Degree is 60 Minut 
As you may ſec in this Fable, | 
IT TAR A Tab! 


ible of Rhwmbes ; that is, how many Deg. 
| Minutes, re intercepted betweene the Meridzan 
| every Point, balt-Point,and quarter» Point,ef one 
rth part of the Compaſſe. 


th South D.M. 


$ by W. 
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thrid ſheweth on the lymb the Degrees and Mir 
the Sine required; to bee 35 gr.39 min, which 
forrth terme demaridcd.: 

This to the ingenious may ſuffice 5- for being 
underſRood, I ſhall nor need to repeae the ſame 
to the ſubſequent Probleme!, which are forthe {« 
ef Nauticall Dueſtions, per termed according 
plaine Sea=cbart- | 

The projeRion ,of this Chart, doth in fo 
repreſent the Spheare in plans ; for firſt, there is 
Line drawne Civided into 360 cquall parts, to rep 
the EquinoRiall, nd all the Circles otthe $ 
whole Poles arc in the EquinoRiall [ wit. all 
dians} are right lines drawae at right Angles 
the diviſions of the EquineRtiall at gjght angles 
all rke Circles of the Spheare, whoſe Boles arc i} 
with the Poles of rhe EquinoRiall [yiz..all Par: 
latitude} are right lines drawne at righy angles c 
the Meridians. And although that rhis Projeft 
not exaQly true [ for thar the Parallels of Latit 
their degrees arc equal] ro the EquinoGiall,, : 
Merwians and their &egrees ] yet it, is,of vſc for 
Veyages, becauſe of the facility thereof, 

Now before wee proceed to the YPucftions th 
performed accordir ro this Projeftion, WEE MIU 
the patrs by which diſtances of Places are wiſuall 
ſured, which arc Degrees, Leagucs, and Miles. # 
degrecs there are coluaained on the whole Chart 
+ oof degree is 60 leagues, and cyery Ieagu 

iles. 


Morcover, wee muſt note the quantity of the 
whereby the bearing 'of one Place from the Me 
of anether, .is uſually accounted; which are Pc 
the Compaſlc [ or Rhombs] Degrees and Minure#P* - 
yery Point is 11. x5. and every Degree is 60 Minutes 


As you may ſee in this Fable, 
OAT Oe ATabl: 


Table of Rhwmbes ; that is, how many Deg. 
and Minutes, are intercepted betweene the Meridian 
and every Point, half-Point,and quarter-Point,ef one 
fourth part of the Compaſſe. 


North | South D.M South | North 


N by E, = . [Nbyw.. 


N NW. | 


| 4 
. 
30 5 


SE by $. 33 455 W by $ 
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W by N 
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PrnoBL EM, 4. li 


To find the R hawbe ,, the Diſtance of two 
Places, with their difference of Lati- 


tudes being given, 


f S the Diſtance 1s to the Sine of 90, ſo is the ditic 
A rence of Latitudcs to the fine of the Complemen 
of the Rhumbe required. 


Example. 


D 


_ 


A B 


Let the two Places given bee D and A, their Di 
Ranee D 4, 120 Leagues , D being in the Latitnde c 
FI deg. 3 min. and A inthe Latitude 5 o deg. oo mi 
Then is their difference ot Latitude D B, 1 deg.z © nun 
that is go leagues. 

Then 1 ſay, 
As the Diſtance D 4, 120 Leagues. 
Is to the fine of 90 Degrees the angle at B- 
20 is the difference of Latitude D B, 30 leagues, 


To the fine of the Complement of the Rhumbe 1 4 4 
(30 min. the aygle at 4 


Then is the Rhumbe the angle ar D, 75 deg. 36 min 
tar is, 6 Points 8 degrees, the bearing of 4 from thi 
Mert 
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eridian of D, either Eaſtward or Weſtward, accor: 
Ing to the ſcituation of the Place A. 


PROB. 5, 


To find the Difference of Latitude of two 
Places, the Rhumbe and Diſtance 
on the Rhumbe being 
given, 


S the Sine of 9o degrees is to the Diltanee, ſo 
is the fine ofthe Complement of the Rhumbe to 
the Difference of Latnude required, 


j 


E xample. 


Let the two Places given bee 4 and D , [ as before] 

he Rhumbe 75 deg. 3o minutes, I ſay 

Asthe Sine of ge deg- the angle at B. 

Is to the Diſtance 4 D, 120 Leagues ; 

So is the fino ef the Complement of the Rhumbe 14 
(deg. 3o min, the Angle at B. 

To the Difterence of Latitude D B, 3o Leagues. 


PR OB. Hh 


Ts ſind the Diſtance of two Places, the Rhumbe 
and Difference of Latitude being 
geven, 


S the ſine of the Complement of the Rhwnbes 15 to 
the Difference of Latitude, ſos the Sine of 99 deg» 
to the Diſtance required, 


EE: E 20M = 
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Let the two Places be A and D, and their Difference 
of Latitude D B, 3oleagues, and the Rhumbe the 
angleatD, 6 Points 8 degrees, that 75 deg 3o min 


1 ſays, 
ks the ſine of the Complement of the Rhumbe x 
[deg.30 min. the Anple at 
Is to the Difference of Larituce D B, zo leagues ; 
$o is the Sine of go deg. the Angle at B. 
To the Diſtance A D, 120 leagues. 


PROB, 7. 


To fon the Departure from the Meridian, 
the Rhumbe and diſtance on the Rhumb 
being gruen. 


' A'S the Sine of go degrees is to the Diſtance on th 
Rhumbe , ſo is the fine of the Rhumbe to the De 
parture from the Meridian required. 


Example. 


As admit I am to ſayle from D to 4, the Diſtanc 
A Þ, bcing 120 Leagues, and the Rhumbe the angle 


D, 6 Peints 8 degrees, that is 75 deg. 30 min, 
L ſay, 


As the Sine of ge Degrees the angle at B. 
Is te the Diſtance onthe Rhumbe 4 D, 120 leagues 
So is the fine of the Rhumb 75.4.30.m.y angle at Z 


To the departure from the Meridian { of DJ 41 
: (116 league: 


PROB, 8 
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PRoOB. 8. 


ne the ule of th: S ynicall Ouadrant, is 
co find the Proportion of the lefler Circles 
deſcribed on the Spheare to the greater,as 


To find how many Minutes or Miles in any 
Paralell to the Equinettiall, doe anſwer ta 
I deg. of the E quinoitiall . 


Xtend che thridfrom the Center of the Duadranc 
FE the Limb, tw the Parllels diſtance from the 

E quinoGtiall [| vix. The Latitude J and where 
the thrid cucteth the Arch of theSinicall Duadrantgthere 
is the Number of Miles onſwering to one degree of che 
EquinoGQiall,in the Co-finicall Paralcls. 


Example. 

I would know how many Miles inthe Laitude of 
ſ1 gr. 30 min. te anſycie w one degree of the Equi- 
noRiall. Therefore I extend the thrid trom the Centee 
of the Duadrant io 51 gr. zo min. inthe Limb,and where 
it cutteth the Arch of the $Sinicall Duadrant, I find F in 


the Co-ſynicall Parallels} 3775+ which is the number 
required. 


Wis called the Baſe, beeauſc it is equall co the ri 
derwixt your Eye and the Point in the obye 
c ; 


, 
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with your Eye, which is the true Baſe, And tne righ 

Line { imagined] betwixt your eye and the top 

the objzeR i» the Hypothen w/a : alſothe perpendicular 
ler fall- from che top of the objeA to rhe Supertices 9 

- the Earth 6n the Horiz.ontall planc,whereon you Rand 

is the trueHciphr,and ſo much of that perpendicular as is 
above the level of your Bye, is the Height that wee doe 
hereafter make mention [ moreover the Angle at the 
topef the objcR is called the wverricall 4ngle,andtne 
Angle at your eye is called tbe accute angle, at the Balc 
'or the Complement of the Verticall Angle. 


Punoak. 9, 


To find the Height of an ob ie(t 
acceſſible. 


Fi at a convenient Diſtance chooſe your ation, 


then holding the {uperficies of the © uadrant per- 

pendicular to the Hogri70n,and the beginning of the 
Limb,cteward the objc& (ihe Plunib line hanging at full 
liberty ] lift up the Luadrant tiil you perceiyc the top 
of the objeR « ſana both the {ights, and note the D-- 
grees cut enthe limb ; for ſo much 15 the accute Angle 
ac the Bale, whoſe Complement to 90 degrees, 1s the 
Vecricall Angle. 2. Meature the diftance berwixt the 
foot of the objet and your ſtation. 3. Then ſay as the 
fine of the Verticall Angle is to the baſe | or diftance 
mealurcd } ſo is the fine of the Complement of the 
yerricall, to the Height required. 


Example. 


Ler 3D bethe height of the Steeple that 1 would 
meaſure, Firſt chooſing our a conyenient ſtation, as at 
A 1 make obſervation, ang find the Vetticall angie 

= . « "ws "Ti * _ Wy * - A D BR. 
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ADB, to bee 66 gr. and the Accute angle at the Baſe 
B AD 3odeprees. 
Secondly, I meaſure the Diſtance betwixt the foor of 
the Obje& B, and my Ration 4, which I find ts bes 
40 Paccs., 


A 


Thirdly, then 1 ſay, 

As the Sine »t the Verticall angle 4 D B, 60 depr, 

Is te the Bale 4 B, 40 Paces. 

So is the Sine of the Comple nent of the VYerticall 
(an; le D 4 B, 3o degrees, 

To the Height required B D, 23 — Paces. 


PROB. 10. 


To find the Height of an objett in- 
acceſſible, 


ently chooſe your ftation, and by the laſt Pro- 
bleme find the Verticall angle. Which you way 
call che firſt Vertical Angle, 

Secondly, meaſuring forward in a right Line toward 
the ObjeR, approach as neare as you can, and then doe 
as you did at your firft ſtation to find the Vertieall 

or ha - =" =" ""_ 


Fa as farre off your Obje& as you may conveni- 
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angle ; which you may calt the ſecond Vertic 

ngle. 

Thirdly, then fay, As the ſine of the Difference 
the Verticall angles is to the Diftance meaſured, fo 
the fine of the Complement of the firſt Verticall an] 
to the ſecond Hypotbenu/a. 

Feurthly, againe as the Sine of 90. is to the leco 

Hypothenuſa » ſs is the fine of the Complement of t 
ſecond Verticall angle to the Height required, 


Example. 


B 


»aanmal Ty 


' Let B D, bee the height of a Steeple, and let C D be 
the bredch of a River, or ſome obſtacle betrwixt the ob- 
JcR and mee. Firſt, I cheoſe ont a convenient Ration, 
as farre off as I can, asat A and by obſervation I ficd 
the Verticall 4 3'D , to bee 60 degrees , which I call 
the firſt Yerticall angle. | 
Secondly, meaſuring in a right Line toward the Ob- 
jeQ,I approach as neare as I may, which is at the Pome 
C, finding 4 C to bee 29 Paces ; Then I make ob- 
&rvation againe, and find the Veriicall angle CB D, 
to bee Þ.5 deg. 30 min, for the ſecond Verticall angle, 


Tixa lays T hird]y 
OY 3 
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Thirdly, as the Sine of the difference of the Vertical 


| (angles 4 B C, 34 dep.3o min, 
Is tothe Diſtance meaſured 4 C, 29 Paces. F 


Sv is the fine of the Complement of the firſt Verticall 
| (angleB A C,30 degrees; 
To the ſecond Hyporhenuſa z C, 25 y Paccs. 


Fourthly, as the Sine of 90 degrees the Angle at D. 


Is to the ſecond Hypothenula B C, 25 + Paces. 
So is the finic of the Complement ofthe ſecond Ver. 
(ticall angle B C D, 64 deg, zo min, 


To the Height required, 23 75 Paces, - 


— 


Cf uid Iy,. 


g N the next placo | before I come ta 

fhew the yſe of the backſide ] 1 ſhall 

{peake ſomething concerning the 4.th 

Axiome of the 4.th of Pi#tſeus.becaule ir 

is the foundation thereof, which 4xiom 

reſolueth two Caſes of a Sphericall Tris 

gle, ff Three fides beeing (given ro find an Angle. 
Second T wo fides and the Angle concluded by them be- 
ing giyen, to find the third fide, [ which according to 
Mr. Har/ons tranſlation | is thus, In all Sphericall Tri- 
ingles if firſt you adde two fides nogether, either of them 
lefle then a «Quadrant, and then adde the leffer fideto 
the Complement of the greater fide, and if your ſub, 
r2& the fine of the Complement of rhe former Com: 
poſed Arch, from the fine of the latter Compoſed Arch, 
or f you adde it to the fine of the excefie, then as tho 
Radius is to the halfe of thay right Line ſo made, _—_ 
PE. y 
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by addition or ſubtrafted, (9 is the Verſed line of t 
Anglc comprehended of the ſaid two ſides to a rig} 
Lins , which fubrratted from the fine of the Jan 
compoled arch , Icaverh the fine et t1e Complement « 
the third fide, or from whence the fine of the late 


compoſed arch fubiracted , leaverh the finc of th 
exccfl:. of the third hde. 


Or contrarily, as the 7. ofthat right Line is te th 
Radius, fo 15 the right line made of the {ine of the laite 
compolcd Arch, cither by ſubtra&ion of the line of the 
Complement of the third fide, or by addition of the fing 
ot the excelle of the {ame third tide, to the verſed linc 0 
sRhc Angle comprehenccd of the orher two ſides. 

Which Axiome I haus abbreviated for the more tacile 
working on this Duadrant , for whereas Patiſcus wor 
teth by the Right lines I worke by che Verſed ; There 
wore I would give you a hint of the definition of a Yer 
ſd fine. 

The Verled fine of an Arch is the Scgment ©: 
ihe Diameter, drawne from ane end of that Arch till is 
be cut by a p:rpendiculer trom the vther end of the laid 
\rch. New accerding to this definition, | I fay of rhe 
-erſed fines, as Piriſcus ot the right Sines] The verſed 
'ine of an Arch more or lefle then a Semicircie is one 
and the {zune right Line, as in the figure following, 1 
f1y the right line 1 S, is the Verled fine of the arci 
B G, by letting tall the perpendiculer G S. Alla l ſay 
the ſame rightline B'S, is che verſed Gre of the arch 
BGDR, \hichdoth as much exceed the Semicircle 
B G D, as the arch B G doth fall ſhort of it, I choug he 
good to premiſe this ,leaſt when there had happened 
an Arch more then 180 gr. 1nthe vſe of the ſucceeding 
Ax4zome , a beginner might haus becne put oa Non- 

l11s, 

Now I ſhall deliver the Axiome in theſe words, 


Ii 


"i. 
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TI all Sphearicall Triangle * as the D iffe- 
rence of the Verſed ſines of the Summe, and of 
the Difference of any two fides(including an An- 
le ) ts tothe Diameter; fo 1s the Difference of 
the Verſed ſines of the third ſide, and of the Dif- 
ference of the two including ſides, tothe Verſed 
ſine of the Angle comprehended of the ſaid tws 
Sides. Or contrarily, As the Diameter us to 
the Difference of the verſed Sines of the ſumme, 
and of the difference of any two Sides (includin 
an Angle,) fo is theVerſed ſine of the Angle, 
comprehended of the two ſaid Sides, to the Dif- 
ference of the Ver ſed ſines of the third Side, and 
of the differeiice of the two including Sides. 
Which Differeace being added to the Verſed ſine 
of the Difference of the two including Sides, you 


have the Ferſed ſine of the third frde. 


Now according to this Axiome, I (hall hew you the 
proportion Geemety:ca [ly, by laying downe a Circle re- 
prefentirg I ble Spyeare, 


Then 1 ſay, let there bee a Circie deſcribed, as 
ABED 4, and let it repreſent thc Meridian ; allo 
ler A, repreſent the Zejiith 3 E the Wadir, AE the ver- 
ticall Circle of Eaſt and Weſt, I2t B repreſent the Pole 
Articke, D the Pole Antarticke, and B D the Houre* 
circle of fixe, or the 4x75 of the Sphegre ; then ſhall 
A B bee the Co.latitude of the Place ( the Spheare 
becing thus reCtified ) allo let AG, 4G, and 4 H, 
each of chem be the C-altirude , or tne Suns 0 
+ Het ; rom 
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by addition or ſubtrafted, ſs is the Verſed line of t 
Anglc comprehended of the ſaid two des to a riph 
Lins , which fubrraſted from the fine ob the lane 
compoſed arch , lcaverh the fine ef rhe Complement « 
the third fide, or from whence the fine of the la 


compoſed arch ſubtracted , leaveth the fine of 
exceff: of the third hde. 


Or contrarily, as the 7. ofthat right Line is ts « 
Radius, fo 15 the right line made of the {ine of the laite 
compoled Arch, cither by ſubtra&ion of the line of th 
Complement of the third fide, or by addition of the fin 
ot the excelle of the ſame third fide, ro the verſed linc 0 
he Angle comprehencd of the orhar two fides. 

Which Axione I haus abbreviated for the more facile 
working on this Duadrant , for whereas Patiſcus wor 
keth by the Right [ines I worke by the Verſed : There 
tore I would give youu a hint of the definition of a Yer 
ſod fine. 

The Verſed fine of an Arch is the Scgment © 
the Diameter, drawne from ane end of that Arch till is 
be cut by a perpendiculer trom the other cad. of the laid 
Arch. New according to this definition, [1 fay of rhe 
verſed fines, as Pitiſcys of the righe Sines] The verſed 
!ine of an Arch more or lefle then a Semicircle is 6nc 
and the {ame right Line, as in the figure tollowing, I 
fay the right line B $, is the Verſed fine of the arch 
B G, by letting tall the. perpendiculer G S. Alla l ſay 
the ſame _rightline BS, is che verſed Gre ofthe arch 
BGDR, v/hich doth as much excced the Scemicircle 
B G D, as the arch B G doth fall ſhort of ir, I choug hv 
good to premiſe this , leaſt when there had happened 
an Arch more then 180 gr. inthe yſe of the ſucceeding 
wg » a beginner might haus becne put wa Non- 
15. 

Now I fhall deliver the Axiome in theſe words, 


” RS 
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In all Sphearicall Triangle : as the Diffe- 
rence of the Verſed fines of the Summe, of 
the Difference of any two fides(including an An- 
le ) is tothe Diameter; ſo ts the Difference of 
the Verſed fines of the third ſide, and of the Dif- 
ference of the two including fides, to the Verſed 
ſine of the Angle comprehended of the ſaid tws 
Sides. Or contrarily. As'the Diameter 5 to 
the Difference of theverſed Sines of the ſumme, 
and of the difference of any two Sides (including 
an Angle,) ſs i theVerſed fine of the Angle, 
comprehended of the twa ſaid Sides, to the Dif- 
ference of the Verſed (ines of the third Side, and 
of qthe difference of the two'including Sides. 
Which Difference being added ta the Verſed fine 
of the Difference of the two including Sides, you 
have theKerſed ſine of the third fide. 


Now according tothis Axiome, 1 ſhall thew you the 
proportion Geomety:cally, by laying downe a Circle re- 
preſenting the Spheare. | 


Then I ſay, let there bee a Circle deſcribed, as 
ABED 4, and let it repreſent the Meridian ; alſo 
ler 4, repreſent the Zexith ; E the Wadr, AE the ver- 
ticall Cizcle of Eaſt and Weſt ; 12t B repreſent the Pole 
Artitke, D the Pole 4ntartiche, and B D the Houre- 
circle of fixe, or the 4x7s of the Sphewe ; then ſhall 
A B bee the Co.Jatirude of the Place ( the Spheare 
becing thus reQified ) allo let AG, 40, and FH, 
each of chem be the Ci-altirude , or the Suns gy 
lee: he wy oi 


23 Daxty's Drarre. 


. 
%) 
*, 
= 


OD 
00097 tne ol 
**> 
v@ 92n0nngy 
ks *022. 
» 


- 
ov® 
Fl 
o* 


.* 
«® 


from the Zenith, and letrB K, BC, and BL. each of 
them b:ze the Co-declination, or the Suns diſtance trom 
the Pole articke- Theſe things being thus laid downe, 
{ I ay ] let che Triangle 4 B C, bee given, whoſe fides 
AB, AC, and BC, are knowne, and lect the angle 
C 4 B, bae required. I ſay B G, is the Summe ofthe 
fides AB, andA C. For AG equallto A O, is pur to 
A DB, butif equall chings bge put ce equall, their corall 


AU bee cquall, therefore I ſay the arch BG, is the 
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ame of the two including fides 4 B,and AC. New the 
iſcd line of this arch B G, is the right line B $,by 

e definition of a yerſed fine, which is by the falling of 
ke perpendiculer G $ K, vpon the Diameter B D, 
etiſcus 2. and the 13th, ' 

Againe, | ſay BH, « the diffcrence of the ſides A B, 

nd A C. For AH cquall oAC. hath A B taken a- 
ay frem it , but if equall things are taken from 
quall, cquall ſhall remaine ; therefore I (ay the arch 
BH, is the remayner or difference 5 fthe wo includi 
ides AB and A C. Now the verſed fine of this arch 
BH, is the right line B M, by the definition of a verſed 
inc, which is by the falling of their perpendiculer 
HK M V, vpon the Diameter B D, by the forced place y 
1|ſo the verſed fine of the arch B C, the thrid fide is 
the right line B P, by letting fall the perpendiculer 
K P L, vpon the Diameter B D. 

Now the right lines H V,L K, and R G, are Para« 
lels by the 3Þ of the firſt of Pitiſcus. and alſoby the 

worke. Thea by the 39th of the (ame, and alſo by 28 


of che 6.th of Ranws. If right Lines be cut jointly 
by many Paralell right lines , their Interſeg- 


ments are proportionoll one to another, Buc the 
right line M », { the difference ot the verſed fines of the 
ſurname, and of the difterence of the including ſides A B, 
and A C) as alfe G H, [the Parallel of Altitude [which 
may bec pur to repreſent the Diameter of the Circle 
given. Though ir de the Diameter of che Almicancer, 
which if it beetke Point C , deyidcth it into twe yerſed 
ſincs» viz. C G, and CH} are Joyntly cut by the fore- 
(aid Parallels, Therefore | fay the interſegments of 
the right lines MS, and G H, are proportienall one ts 
another, that is as M S, the interſegment. « f the Pa- 
rallels V H, and G R | which is alſo the difference of 
the verſed ſincs of the ſumime, and of the difference - 
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the two including fides AB,and ACJ15 ta GH, the 
ether interſcement of the ſame Parallels V H, and (; 
[ which 5s allo the Diameter] fois MP, the inter 
ot of the Parallels V H, and K L, | which is the 
difference of the verſed fines of the thitd fide B C, and 
of B H, the difference of the two including fides A B 
and A C ] r@ HC, the ether interſegment of the ſame 
Parallels Datiich is the verſed tne of the angle CAB 
which was to bee demonſtrated. 

Now | ſhall onely |lluſtrate the worke by Number 
and (ſo procced to tlic vie of the backſide of this na 
drant; thereforc 1 (ay let the Spherica]l triangle A B C 
bec givca agalne, whoſc lides AB, A C, and BE, arc 
knowne, vi. A B, 2ogr. AC $Sogr, andB C 70. anc 


Jer it bee required | as before ] to find the Anglc 
C AB, obſcrue the \Wotke. 


Summe B G -- $0, the Verſed ſineBS,$2635 


altad "0: The third 


; fide BC, 
— A B j- 30 70 gr- the B P, 65798 
_ verſed ſine 


Difference BH - 20,the Ver ſed ſine B M,05031 


— 


— — ———— 


The Difference of BM,and B S, is MS, 76604 
The Difference of BM,and BP, is MP, ; 976 7 


— -- ---. w—_ 


W— 


As MS — 976604, t8G H -— 200000 
Sou MP — 59767, ts C H — x 56041 


q—_—_—_— EI PEIEIED ow 
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Whici: 
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hich right line C H, is the yerſed fine of the angle 
A By 124, gr. of min, the Suns Azimuth from the 
orth part of the Meridian. S9 nowT ſuppoſe the fi: (t 
art of the 4xiome, thac 1 have laid downe is fuſhciently 
roved 3 and for the ſecond part it 1s aothing but the 
onyerſc of the firſt, and the proportion is Changed 


; F > 
jus, as the ſecond terime is10 the firſt, ſv is the fourth 


rme to the third. 


i — —  —_— 


Cuar,-V. 
Of the Uſe of the back-ſide of this 


Quaedrait, 


He generall yſe of the back-fide of this 
Luadrant , is to Reſvluc Sprericall 
T r1angles that are agreeable to the 
Axieme in the Chapter afore- going, 
which refolueth theſe two Caſes, firſt, 
three ſides being given to find an An- 
ple; ſecondly, two ſides and the angle included, to find 
the third fide. Bur here note,thart if the difference of any 
wo fides excced 99 gr. you cannot reſolue that Triangle 
without you converr the degres on the Inſtrument, vix, 
Number the difference from the Center on the double 
Radius, and the Sumime on the fingle Radius , iricrea. 
fing of the degrees from 9o backward. But in all Sphe. 
ricall Triangles that you neede to rcſolue for the 
finding the Houre, or Azimuth, the Sun mut be vitible 
and not ynder the Horizon;therefore you have two lides 
viz, the Ce-latitude and the Co-altitude, cack of them 
not exceeding 90 gr- and it is plaine that if a Sphericall 
Triangle hane two {ides, cach of them not cxceeding 90 
wg 
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Er. the difference of any two fides of that T riangle is 
force, lefle then 9 o deg. therefore I ſay the Infirume 
3s gemerall for the finding the Houre and Azimuth j 
all Lattitudes, which is the. chicte aime intended. The 
things being premiſed I fhall proceed to the working « 
this Axiome ypon the 1n/iruments. 

Then I ſay, let the former Spherical! Triangle AB C 
be givea againe, the fide A}.3og!r AC. yogr. B C 
70 gr- and let the argle C AB be {ought for. Ny 
the Summe of the two including ſides A B, and AC 
is 89. gr. and thcir difference 29 gr. the ſumme 1 Num 
ber on the double Radius, which reacheth to the P oing 
A, the difference 1 Number on the fingle Radws, whic 
reacheth wo the point B, 1 apply the chrid to theſe rwc 
Points or draw the lincA Þ, and atche other cn of 
the Parallel of the verſed fine of 82 gr. I note the point 
C, on the ſingle Radius, then | nctc the verſed fine of 
the third fide 70 gr. in the point R, on the fingle Rading 
Now this Parallel of the third fide 70. gr. inecleteth 
the line A B in the point E. New ſay, I have tws plainc 
triangles yponihe Inftrument ABC, and & BR equi- 
angled, becauſe of the Common argle at B, ard the 
Parallels C A, and R E, theretore 1 ſay the fides about 
the equall angles are preportionall. By the fourth ot 
_ firſt of P813/cus, and alſo by the ſeuenth of Rams 

M213, 

Now then iris cleare,thar 8sB C (the difference of the 
verſed finer of the fum $6 d. and of the difference 20 d.) 
1 w C Aſ[ the Diameter ] ſois B R the difference otrhe 
verſed fſincs of the third fide 70 gr and ofthe difference of 
the two includers 20 deg.)] to RE [the verſed fine of the 
angle 124 gr. 5 min.included between the two (aid fides) 
Or comt;arily, A Cto CB, foE R.to RB. rhe dit- 
ference of the verſed fines of the third fide, and of the 
diffcrence ot the two inchuders, which right line R B 
"ing added, to B S tho yerſed fine of the ſaid difference 


you! 
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you haue $ KR the verſed fine of rhe third fide 70 gr. 
Now to the Chiefc thing intended, which is to find the 
oure and Azimuth in all Latitndes, Therfore the day of 
Moneth being knowne, find the Suns declination by 
the ſecond P76b/eme of the third Chapter, and if the 
Sun haue South declination, adde it ta go. gr. if North 


abtra& it, amdſo hauc you the Suns Diftance from 
the Pole. 


PROM I; 


To find the hoare of the Day. 
| Bf having the Co-lJatitude and the Suns diſtance 


from the Pole, find their ſumme ard difterence ( bur 

it the Co-latitude be 38 gr. : 0m you may find thoſe 
Numbers on the reRtified Scale, by the 6 or 7, Problems 
o rhe third Chapter. ) 

Secondly, take the Suns Coealtitude with the Lua? 
grant. 

Thirdly, apply the thrid ro the Summe onthe double 
Red:us, and te the Difference on the ſingle Radius, and 
where ihe Paral/cl of the Co-altitude ( taken in «he 
Parallel ef fides ) cuncththe thrid, there is the Houre 
of the gay 3 amongft the Paralels of Anglcs. 

Example, 

Being in the Latitude of 51. gr. $0. min. I wohld 
know the Houre of the day, whenthe Sun hath zo gr. 
North declination, and 34 gr. 30 min. Altitude. I rake 
the Co-larirude 38 gr. 3o min. avdthe Suns diſtance 
from the Pole 70 deg.& 1 find their ſurname to be 108 gr. 
3omin. and their difterence 31 gr. 30 min, So now L 
apply the thred to 108 gr. 30 min. on the double Ri- 
dius, and te 31 gr. 30 nn, on the ſingle Radius, and 
where the Parallel of 55 gr. 3o min. the Co-altitude 
{ taken in the Parallels of _ cuttgth the thrid, there, 


4 
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; Er. the difference of any wo fidesofthar Trianple is 
force, lefle then 9 o deg. therefore I ſay the Infrumey 

is generall for the finding the Houre and Azimuth j 
all Lattizudes, which is the, chicte aime intended. The 
things being premiſed I ſhall proceed: ts the working « 
this Axiome yponthe 1In/frumens. 

Then I (ay, Jct the former Sphericall Triangle ABC 
be given againe, the fde AB.3ogr. AC. Sogr. B 
7o gr- and let the argle C AB be ſought for. No 
the Summe of the two including fides A B, and AC 
- is 80, gr. and their difference 29 gr. the ſurname I Num 
ber on the double Radius, which rcacheth tothe Point 
A, the difference I Number on the fingle Radws, whic 
reacheth vo the point B, 1 apply the thrid to theſe rwe 
Points or draw the line A B, and atche other cn of 
the Parallel of the verſed fine of 85 gr. I note'the poing 
C, on the ſingle Radius, then 1 netc the verſed fine of 


the third fide 70 gr. in the point R, on the fingle Radins 
Now this Parallel of the third fide 70. gr. unecteftethi 
the line A B in the point E. New ſay,1 nin plaincW* 


- triangles v Inftrument ABC, and & B Requi- 

angled, becauſe of the Common angle ar B, and the WR 

—_— CA > and R E, theretore I ſay the fides _ 

the equa &s are preportionall. By the fourth o: WW! 

a firſt of Þ Gifens, M alſo by rheſcuenth of Rams We 
ime 1s, 

Now then iris cleare,that 8sB C (the difference of the 
verſed fines of the fum $6 d. and of the differegcc 20 d.) 
to C A[ the Diameter } ſois B R the difference ofthe 
verſed fines of the third fide 70 gr and ofthe difference of 
the two includers 20 deg.) to RE [the verſed fine of the 
angle 124 gr. 5 min.included between the rwo (aid fides) 
Or contrarily, wA Ctro CB, fo BE R.to RB. rhedif- 
ference of the verſed fines of the third fide, and of the 
_ Cilfcrence of the two- inchuders, which right line R B N: 

"ring added, to B S the yerfed fine of the ſaid difference | 


you 
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wit haue $ KR the verſed fine of che third fide 70 gr. *, 

Now to the Chiefe thing intended, which is to find the 
zure and Azimuth in all Latitrndes, Therfore the day 6f 
xe Moneth being knowne, find the Suns declination by, 
the ſecond P70b/eme of the third Chapter, and if the 
Sun have Sowuh declination, adde ix ta go. ge it North 


hbtra& it, andſo hauc you the Suns Diftance from 
thc Pole, 


PROB. Is 


T o find the houre of the Day. , 
| Bf having the Co-latirude and the Suns diflance 


from the Pole, find their ſumme ard difference ( bur 
it the Co-laritude be 38 gr. 20m ,you may find thoſe 
Numbers on the reCtified Scale, by the 6 or 7, Probleme 
f rhe third Chapter.) | 
Secondly, take the Suns Coealtitude with the Dua? 
grant | | | | 
Thirdly, apply the thrid ro the Summe onithe double 
R8dius, and to the Difference on the ſingle Radius, and 
where the Parallel of the Co-altitude ( taken in «he 
Parallcl ef fides ) cuutcththe thrid, there is the Houre 
of the day 3 amongft the Paralels of Apglcs. 
Example, : | TEL 
Being in the Laticude of 51. gr. $0.-min. L would 
know the Houre of the day, when the Sun hath 2o gr. 
North declinatien, and 34 gr. 30 min. Altitude. I rake 
the Co-larirude 38 gr. zo min. avdthe Suns diſtance 
from the Pole 70 deg. & I find their ſumme to be 108 gr. 
3omin. and their difterence 31 gr. 30 min, So now L 
apply the thredto 108 gr. 30 min. on the double a 
dius, and te 31 gr. 30 min, on the fingle Radius, ang 
where the Parallel of 55 gr. 3o min; the Co-altitude 
{ taken in the Parallels of =) cuttgth the thrid, there, 


i 


W | 
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T find 4 houres 00 min. ( among the parallels of Ag 


les) it the obſervation be in the Afternoone,or Þ houre 
if it be in the Morning. 


PROB. 2, 
To find the Houre of Sun-riſing and , 
5 etting. 


| Þ Aving the Co lawitude and the Suns diſtance 

from the Pole, find their ſumme and diflerence. 

2,1y, apply the thrid ro the ſum en the double Radius 

and to * difference on the ſingle Radius, and where 

the parallels of 9o degrees ( raken in the parallel c 

fides ] curteth he thrid, there is the houre of Sun riſing 
or Setting ; amoneft the parallels of Angles, 


Example, 

Suppoſe the Co-latitade co be 38 pr. go min. the 
Suns diſtance from the Pole 70 gr.their Summe 1 find to 
be 108 gr, 3@ min. andtheir Difference 31 gr. 30 min, 
then I apply the thrid to 108 gr. 30 min. onthe double 
Radius, and to 31 gr. 3o min. on the fingle Radius, 
and where the Parallcl of 95 gr. [taken in the parallets 

 effides] cuiteth the thrid, there 1 find [ amenght the 
the Parallels of angles ] 7 hources and 3c min. which 
Is the time of Sun (cttung, and the Complement of that 
to 12 viF. 4 Hourcs 30 min,is his Rifing, 


C. 


FROBD. 2. 
To find the Sunnes Azimuth. 


Irft,take the Sung Ce-altirude wich your quadranr. 
Scondly, having the Ce-altitude and the Co- 
laticyde,find their ſununc and differcace: 


Thirdly, 
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Thirdly, apply the thrid te the ſumme on the double 

Radius, and to the difterence on the ſingle Radius, and 

where the parallel of the Suns diſtance frem the Pole, 

[ taken in Parallels of fides ] cutteth the thrid, there is 

the Suns Azimuth from the North, amongft the Paralle)s 

of angics. 
Example. 

Ler the Co- latitude of the place bee 38 pr, 30 min. 
the Suns Co altitude5F5 gr. 30 min. their ſumme fs 
94 gr. and their diſtcrence 17 gr. Then] apply the 
thrid to 94 on the double Radius, and to 17 gr. on the 
ſingle Kadius 3 and where the Parallel of the Suns 
diſtance from the Pole 70 gr. [ raken in the Parallels 
of ſides ) cuterth the thrid, there 1 find amongft the 
Parellels of anglcs, lot gr. 3o min. the Suns Azimuth 
fiom thc North, 


LR OB: 
To find the Sunnes Amplitude. 


Radius through the center ef rhe Rhumbus , and 


PÞ ku the thrid from the Latitude on the fingle 
where the Parallel of the Suns diſtance from the 


Pole ( taken inthe Parallel of the fides ) cutteth the * 


thrid, there is the Sur s amplitude from the North, a+» 
mongſt the Parallels of angles, 


Example. 


Let the latitude be 51 gr 3o min, the Suns diſtance - 


from the Pole, 70, I extend the chrid troms r gr. 30 min, 
on the ingle Radius,chreugh rhe center of the Rhumbus 
and where the parallel of the Suns diſtance from the 
Pole 70 gr. { taken in the parallels of fides \ cutteth the 
thrid there I find 56 gr: 30 min, amongſt the Parallels 
of ang les, for the Sunnes amplicude trom che North. 


D 2 PROB, 5» 


—— mn. TT OU—_ 
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ol; PROB. 5. 

4 To find the Suns Height At any 41/77: 
aſſigned. 


Irſt, having the Co-latitude and the Sunnes di. 
tance from the Pele, find their Summe and Dit. 
kerence. 

_ Secondly, apply the thrid tothe ſumme on the doy. 
ble Radius, and to the Difference on the ſingle Radius, 
and where the Parallel of the time afligned ( taken in 
the Parallels of angles ] cutteth the thrid, there is the 
Co-airicude of the Sun at the time, amone ſt the Paralels 
of fides, whoſe Complement wo 5o deg. is the heighu 


required. 
Fxamplec. 

Ler the Co-Jatitude of the place be 38gr. 30 min, 
the Suns diftance tiom the Pole 70 gr. I would know 
his height ar 6 ofthe clock, their {umme I find to bee 
108 pr- 30 min, and their Ditference 31 gr. 30 min, 
Then I apply che chrid to 108 gr. 30 min. on the double 
Radius, and 31 gr. 309 min. on the lingle Radius, and 
where the Parallel of 6 of clic clock bc time allfpn*-d 
[ raken inthe Parallels of angles] cutteth the thrid, 
rhere 15 the Conltitede of the Sunnc 74 gr- 30min. 
amongſt the Parailel of ſides, whole Complement 15 
gr. 39 min, is the height requited, 


PROB. 6. 


To find the Snus height when he comes to be 
| due Ealt or Welt, 


Radius, through the geruer of the Rhumbys, and 
where the Parallel of "the Suns diſtance from the 
Pole 


f \ Pply the thrid from the Co-latirude on the fingle 
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le { taken in che Paralels of ſides.) cutteth rhe thrid 
is the Co-alcitude, amongft the Parallels ot angles, 
hoſe Complement to 90 deg. is the height requireds 


Example. - 

Ler the Co-latirude bee 38 gr. 30 min. the Sans 
ſtance trom. the Pole 70 gr. I would know his heighe 
hen he comes to duc Eaft or Weſt ; therefore I extend 
ze thrid from 38 gr, 3o min. on che fingle Radius 
rough Fic center of the Rhkumbus, and where the Pa» 
;lle1 of the Suns diſtance trem whe Pole 70 deg, (raken 
ithe Parallel of fides] curcerh the thrid, there is the 
'0 altitude of the Sun 64 deg. oo- min, amongſt the 
)arallels of Angles, whole Complement 26 deg. 02 
pin, is the Suns height, when he comes to bee duc Eaſt 
rWelt. 


PR OB: 7: 


To find the Latitude of a Place, the Suns Anz 
plitude from the North with hes Diſtance from 
the Pole being given. 


-— Irft, find the Suns Amplirnde from the Nerth 
FN amongſt the Parallels of analcs, and likewiſe the 
Suns diſtance from the Pole 1n the Parallels of 
ldes, and notc tneir Point of inierſeRion, 
Secondly, extend the thrid by this Point , and the 
enter of the Rbumbrs, and itwill mew vpon the fingle 
Kadius the Latuude ot the place. 


Example, 

I obſerne at Londep, the Suns amplitude from the 
North to be 56 gr. 3o min. when his diſtance from the 
Pule is 70 deg. Now I would know the Latitude of thar 
place ; cheretore; 1 extend the thrid by the Point of 

7: | Inter» 


z$ Daxrys Drarre. 
InterſeRion, and the center of the Rhumbys, and I fin 


it to cut on the lingle Radias, 51 deg. 30 min, the L 
titnde rcenircd, 


Pxos. S. 
To find the Declination of a Plane. 


"iſt, draw on the Plane a line, Parallel to th 
Aerizon. hb 
Secondly, apply your Quadrant to this Hori 


zZuntall line, ſo char the ſuperticics of the Luedrant be 
Parallel tv rhe Herizen. 


Thirdly, holding vp a thrid and plummet to the out 
ſide ob the Limb, ler the ſhade ef the thrid pafle by the 
Center of thc quadrant , and note the degrees inter 
cepted, betwixt the Ray of the quadrant that is perpen 
diculcr to the Planezand the (bade of the thrid ; which is 
the Suns 47;wath from the perpendiculer of the Plane 
Alto, you muft note, whether the perpendiculer be 
the Eaftward or Weſtward of the ſhade cf the thrid. 

Fourthly, at the ſame Inſtant, take the. Suns Altitude 
that ſo you may find the Suns Az.imnth from the South 
by the third Probleme ot this Chapter. 


Fifthly, compare theſa Arches together, and if the 
Sunne be on the ſame ſide of the Meridian that the per- 
pendiculer is from the ſhade, adde theſe rwo Arches to 
gether, gives the Declination of the Plane, of the lame, 
Denomination of them bath { Bur if the Sunne be nor 
ef the ſame (ite of the Meridian, that the perpendiculer 
ts from the ſhade, lubtraRt the lefler from the greater, 
and the Reinainer is the Declination of the Planc, of 
the ſame Dcnominarion of the greater Arch, 


As 
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As for Example. 


os 


The Sunxes 3 Perpendiculer of the Plane”, — 


Azimuth —— $od. 20m. E. 
from the - © South, — — 449.15 m.W. 


Ci roetin_— 


The Declinat.of the Plane, 94 d. 45 mn. E. 


The Sunnes © Perpendiculer of the Plane, — 
Azimuth —— 50d. zo m. E. 
from the- C South, 44 d. 1 5.M.W. 


— — — 


The Declination of the Plane, o6d. 15 m.E. 


——_—_ —_— 


_— 


Azimuth ——  $0d.;om.W. 
from the - © South, 44d. 15m. E. 


The Declinat. of the Plane, 064. 1 5 m. W. 


——  —— — —_— 


The Sunnes ; Pe ryendiculer of the Plane , — 


Errata. 


BApe 14, line laſt read, to the degree. Pag.15 liue 22 
read 3o min. on the Limb. Pag. 16h. 35, read 11 deg 
x5-min. Pag;22 1.26 read Verticall angle. Pap.2s.li.1r 
read D B 239.5. Pag.29.li.24r 5th, Pag-36 line 19,18 
19,20, rcad Deg. Pa. 32 1.20 r. now I ſay. Pag.29 line 
x 3 for their,read the, Pa,$ 2 1.19 for now this, r, which 


Pag-ibid.line 2 agtos 4th r.46; 
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